Abstract The purification, cloning, sequencing, molecular properties and expression of a fucose-binding lectin from the serum of Dicentrarchus labrax (DlFBL) have been previously reported. We now describe the distribution and expression of DlFBL during fish ontogeny. Immunohistochemistry and in situ hybridization assays were carried out at various developmental stages (from 10 days posthatching larvae to juveniles). Another fucose-binding lectin, similar to DlFBL in biochemical, immunochemical and agglutinating properties, was extracted and purified from eggs and appeared to be localized in the embryo yolk sack residual. DlFBL was found in columnar and goblet cells of the intestinal epithelium of larvae (from 20 days post-hatching) and juveniles and in parenchymal tissue of juveniles. DlFBL mRNA and protein were detected in the intestinal epithelium and in hepatocytes. An amplification product from degenerate primers indicates that lectin isotypes with DlFBL epitopes are expressed in eggs and embryos. Whether the lectin fraction isolated from eggs and embryos includes DlFBL of maternal origin remains unclear.
Introduction
Animal lectins are proteins or glycoproteins that bind polysaccharides, glycoconjugate and membrane glycoproteins and some of them are involved in innate and adaptive immunity including cell communication, agglutination, proliferation, opsonization, signal transduction and apoptosis (Wassarman 1987; Kamiya et al. 2002; Kilpatrick 2002; Suzuki et al. 2003; Dong et al. 2004) . Vertebrate lectins are mediators of non-self recognition in various biological processes (Kilpatrick 2002; Sharon and Lis 2004; Arason 1996; Hoffmann et al. 1999) , identify and stimulate the uptake of pathogens by phagocytes, initiate complementmediated cell lysis and enhance natural killer cell activity (Andersen et al. 1991; Turner 1996) . On the basis of sequence similarities, sugar specificity and the structure of the carbohydrate recognition domain (CRD), animal lectins have been included into several protein families (Kilpatrick 2000) . Recently, fucose-binding lectins (FBLs) have been identified as components of a novel lectin family characterized by an F-type protein fold shared with carbohydratebinding proteins found at various evolutionary branches, from bacteria to vertebrates .
Fish lectins have been isolated and characterized from the serum of various species (Hoover et al. 1998; Ottinger et al. 1999; Russel and Lumsden 2005; Odom and Vasta 2006) . Their ability to bind terminal sugars on glycoproteins and glycolipids makes them part of an important recognition pattern of receptors in innate immunity (Fock et al. 2000 (Fock et al. , 2001 Russel and Lumsden 2005) . The most widely known animal FBLs have been isolated from the serum of diverse teleostean species (Honda et al. 2000; Cammarata et al. 2001 Cammarata et al. , 2007 Bianchet et al. 2002; Odom and Vasta 2006; Salerno et al. 2009 ) and their activity against pathogenic bacteria has been shown (Salerno et al. 2009) .
With regard to their localization in fish tissue, immunohistochemical studies have disclosed that FBLs are present in parenchymal hepatocytes and in gill exocrine mucous cells of Anguilla japonica (Honda et al. 2000) and their transcript is expressed in liver, gill and intestine. In Morone saxatalis, their transcript has primarily been identified in the liver, and at a relatively lower level, in the gill, skin, brain, heart, intestine, skeletal muscle and posterior kidney (Odom and Vasta 2006) .
Recently, FBLs from sea bass Dicentrarchus labrax (DlFBL; Salerno et al. 2009 ) and sea bream Sparus aurata (SaFBL; Cammarata et al. 2007 ) have been purified by affinity chromatography on a fucose-agarose column. Sequence analysis has revealed that they are composed of two tandem domains provided with a fucose carbohydrate recognition sequence motif (F-CRDs) and has demonstrated that they are members of the FBL family. Cloning, sequencing, immunohistochemical and in situ hybridization methods have revealed that sea bass hepatocytes, globet cells from the gut and, at a lower level, head kidney and gonads express and produce DlFBL (Salerno et al. 2009 ). In addition, the opsonic activity of purified serum DlFBL has been demonstrated against Gram-negative bacteria.
In the present study, we show, for the first time, that fish F-lectins can be expressed during ontogenesis, mainly during post-hatching larval development. In addition, DlFBL from fertilized and unfertilized sea bass egg homogenates has been purified and partially characterized.
Materials and methods

Fish
Adult D. labrax specimens were provided by the Italittica (Trapani Italy) farm and maintained in aquaria at 18-20°C (8 ppm salinity and 37 ppm oxygen in sea water). Gut and liver were excised from anaesthetized fish treated with an overdose of 0.03% 3-aminobenzoic acid ethyl ester (MS222; Sigma). The excised organs were immediately examined or frozen on dry ice and stored at −80°C. Larvae, post-hatching larvae and juveniles were anaesthetized with 0.05% MS222 in seawater. Tissue and developmental stages were fixed for processing by histological methods or were held in RNA-later solution at −80°C.
Developmental stages
Unfertilized eggs, embryos collected at about 70-72 h after fertilization (hpf) and larvae of D. labrax were obtained from the Oro Vivo dell'Adriatico fish farm (Brindisi, Italy) . According to the sorting criteria reported by Barnabé (1980) , embryos at 70-72 hpf completed morphogenesis, pigmentation and elongation in the egg envelope before metamerization. Based on their morphological characteristics, the following four developmental stages were identified: (1) pre-larvae at 1-5 days post-fertilization, (2) larvae at 6-25 days post-hatching (dph), (3) larvae at 26-49 dph, 4) juveniles at 50 dph with visible flakes and adult morphology.
Preparation of embryos in toto
Before fixation in Bouin's solution, chorion and yolk sack were removed from fertilized eggs by surgical microscissors. Embryos were treated with 85% and then with 95% ethanol solution for 5 min. Subsequently, membranes were permeabilized with 2 mM EDTA, 100% methanol and rehydrated with alcohol at increasing concentrations. After washes in phosphate-buffered saline with Tween (PBS-T: 1 M Na 2 HPO 4 , 1 M NaH 2 PO 4 , 1.5 M NaCl, 0.1% Tween 20) as a blocking solution, primary antibody (anti-DlFBL) and secondary antibody (a sheep anti-rabbit IgG-alkalinephosphatase conjugate) were added according to the previously described protocol (Cammarata et al. 2001 ).
Histology
Embryos and larvae (gut and liver) fixed in Bouin's solution (15:5:1 picric acid saturated aqueous solution: formaldehyde:glacial acetic acid) for 24 h were rinsed and stored in 70% ethanol. After dehydration, the tissues were embedded in paraffin. Serial transverse or longitudinal sections of tissue (4 µm) or of eggs (7 µm) cut on a microtome (Leica RM2035) were mounted on poly-Llysine-coated microscope slides.
Liver histological sections were stained by using the method of Mallory (1936) for 30 min. Gomori stain (1950) was used to examine the intestinal epithelium, goblet cells and various development stages. Dehydrated tissue sections were treated with Weigert's iron haematoxylin (Weigert 1904) and then with the trichrome staining procedure (Thompson 1966) . After a wash in 0.5% acetic acid, histological sections were dehydrated in alcohol, cleared in xylene, mounted in a synthetic resin (Eukitt) and examined under a light microscope (Leica DMRE).
Immunohistochemistry
Histological sections were pre-incubated for 1.5 h at room temperature with 3% bovine serum albumin (BSA) in PBS-T and treated at 4°C overnight with anti-DlFBL antibodies (1:800 in PBS-T, 0.1% BSA). Following washes with PBS-T, bound antibodies were detected (1.5 h treatment) with a sheep anti-rabbit IgG-alkaline-phosphatase conjugate (1:15,000 in PBS-T, 0.1% BSA). After exhaustive washes with PBS-T, the enzyme reaction was visualized by means of a BCIP/NBT (5-bromo-4-chloro-3-indolyl-phosphate/ nitroblue tetrazolium) liquid substrate system. The following controls were performed: (1) the anti-DlFBL antiserum was replaced with pre-immune rabbit serum, (2) the primary (anti-DlFBL) antibodies were replaced with PBS, (3) the anti-DlFBL antiserum was replaced with absorbed anti-DlFBL antiserum.
In situ hybridization Antisense (AS) and sense (S) probes were synthesized from the DlFBL cDNA clone and digoxigenin (DIG)-labeling was performed with the DIG-UTP in vitro transcription kit (Roche Diagnostics, Meylan, France). After plasmid amplification, DNA was purified by using a QUIAquick Gel Extraction Kit and specific primers. Tissue sections (5 µm) were prepared on coated glass slides and in situ hybridization was performed according to Alonso et al. (2004) . Sections were deparaffinized, washed twice in PBS-T and digested with proteinase K (1 μl/ml in PBS-T). The reaction was blocked by stop solution (2 mg/ml glycine in PBS-T). After washes in PBS-T, sections were treated with 4% formaldehyde in PBS-T followed by pre-hybridization with the hybridization solution (50% formamide, 5× standard sodium citrate [SSC] , 50 g/ml heparin, 500 µg/ml yeast tRNA, 0.1% Tween 20) at 42°C for 1 h and then treatment with 15% AS probe in hybridization solution at 42°C overnight. Washes were performed once in PBS-T at 42°C for 10 min and twice in 0.3% SSC, 20× 1% Tween 20. Sections were incubated at room temperature with horse serum (2% in PBS-T) and with anti-DIG Fab-antibody (Roche; diluted 1:100 in the horse serum solution) for 1 h at room temperature. Finally, the sections were incubated in BCIP/ NBT. Controls were performed by the corresponding sense cRNA (1 μg/ml).
Specific antibody
Specific antibodies were prepared and assayed according to Cammarata et al. (2001) . In brief, antibodies to DlFBL were raised in rabbit by Medprobe (Norway) by means of four injections of 50 µg 34-kDa lectin isolated from SDSpolyacrylamide gels.
To check for specificity, the antiserum was absorbed with 40 µg DlFBL in 100 µl PBS overnight at 4°C and centrifuged at 27,000g for 30 min at 4°C. The specificity was checked by immunoblotting. Neither preimmune nor absorbed sera showed any reaction with the antigen.
Haemagglutination assay
Haemagglutination activity (HA) of two-fold serial dilutions of the sample was assayed in a 96-well microtitre U plate by using a 1% rabbit erythrocyte suspension (RBC) in PBS (PBS-E: 6 mM KH 2 PO 4 , 0.11 mM Na 2 HPO 4 , 30 mM NaCl, pH 7.4). Erythrocytes were supplied by the Istituto Zooprofilattico della Sicilia (Palermo, Italy) and maintained in sterile Alsever's solution (27 mM sodium citrate, 115 mM D-glucose, 18 mM EDTA, 336 mM NaCl in distilled water, pH 7.2). The reaction mixture was preformed in TRIS-buffered saline (TBS; see below) and enriched with 1% RBC in TBS containing 0.1% (w/v) gelatin. Twenty five microliter lectin preparation was mixed with an equal volume of RBC suspension and incubated at 37°C for 1 h. To examine divalent cation requirements for HA, CaCl 2 or MgCl 2 was added in the HA medium to obtain a 5-10 mM final concentration. The haemagglutination titre (HT) was recorded as the reciprocal of the highest dilution showing complete agglutination.
Purification of DlFBL
DlFBL from serum was purified as previously reported (Cammarata et al. 2001) according to a method of Honda et al. (2000) . To isolate proteins, unfertilized eggs and 70-hpf embryos suspended in 20 mM TRIS-HCl buffer (pH 7.4) containing a proteases inhibitor cocktail were homogenized on ice by using a Potter homogenizer for 10 min. To remove lipid and insoluble materials, the sample was centrifuged at 13,000g for 30 min at 4°C. The supernatant was removed and stored at −80°C.
Briefly, 70-hpf embryo crude extract diluted in TBS to obtain 10-20 mg/ml protein content, was dialyzed against TBS (50 mM TRIS-HCl, 0.15 M NaCl, pH 7.4), centrifuged at 10,000g for 30 min and passed through a 5-ml Lfucose-agarose column (Pierce). The column was washed with 1.0 M NaCl, followed by TBS (10 volumes) at a flow rate of 0.2 ml/min. DlFBL elution was carried out with 20 ml 50 mM L-fucose in TBS at the same flow rate, monitored by absorbance at 280 nm. Fractions (2 ml) were collected, pooled (0.04 mg/ml protein content) and dialyzed in TBS (pH 7.4) to be tested for HA with rabbit erythrocytes. The fractions exhibiting the highest activity were pooled and stored at −80°C.
SDS-polyacrylamide gel electrophoresis
SDS-polyacrylamide gel electrophoresis (SDS-PAGE) was performed on 10% slab gel by the method of Laemmli (1970) . After electrophoresis, protein bands were stained with Coomassie Brilliant Blue R250 (Sigma). Relative molecular weights of the protein bands were determined by using molecular weight markers: albumin, bovine serum (66.0 kDa), ovalbumin (45.0 kDa), glyceraldehyde-3-phosphate dehydrogenase (36.0 kDa), carbonic anhydrase (29.0 kDa) and trypsinogen (24.0 kDa).
Carbohydrate specificity of purified fractions Inhibition assays of HA towards RBC were performed in the presence of saccharides as potential inhibitors of lectin binding. Assays were carried out by using decreasing concentrations (starting from 100 mM, in TBS, pH 7.4) of L-fucose, rhamnose, D-galactose, D-glucose, D-mannose, N-acetyl-galactosamine, lactose and maltose. The mixture was incubated for 20 min at room temperature before the erythrocyte suspension was added. The highest dilution of sugar leading to agglutination inhibition was recorded.
Protein content estimation
To estimate protein content, the method of Bradford (1976) was used with BSA (ranging from 0.1 mg/ml to 10 mg/ml) as a standard.
Immunoblotting analysis
Proteins separated by SDS-PAGE (10%) were electroblotted onto a nitrocellulose membrane. The gels were prepared in blotting buffer (20 mM TRIS-HCl, 192 mM glycine, 10% methanol, pH 8.8) and a semi-dry blotting bath (Bio-Rad Laboratories) was used (0.8 mA/cm 2 for 75 min). The filter membrane was soaked in blocking buffer (PBS containing 3% BSA and 1% Tween 20), incubated with anti-DlFBL antibodies (1:400 in washing buffer, 0.1% BSA) for 1 h, washed with blocking buffer, and incubated with sheep anti-rabbit IgG-alkalinephosphatase conjugate (1:15,000 in washing buffer, 0.1% BSA) for 1 h. Finally, the nitrocellulose membranes were washed with PBS-Tween 20 (3×15 min) and developed with the BCIP/NBT liquid substrate system.
Preparation of DlFBL cDNAs from embryos and adult liver
Total RNA was extracted from 70 hpf embryos or the liver of adult fish by using an RNAqueous TM-Midi Kit purification system (Ambion) according to manufacturer's instructions. To obtain the template for the polymerase chain reaction (PCR), the RNA was reverse-transcribed with a Ready-to-Go T-primed first-strand by using random primers (Amersham Biosciences). PCR amplification was carried out with a combination of DlFBL primers (1 mM), viz. sense Dl342.F (5′ GTTCTAACCAGGAAGCAGGA ATA3′) and antisense Dl342.R (5′TTTTGTTTTGTTTGC GTACATTC3′) designed from the DlFBL nucleotide sequence (AC EU877448). In order to detect isotypes (Odom and Vasta 2006) , the following degenerate primers designed from the conserved amino acid sequence in fish (Perciformes) were used: P1.F (5′-dCAAAGCTTTAYAA CTAYAARAACGTNGC-3′); antisense P2.R (5′dTCGAA TTCGTNACGATRTANGGCTC-3′). Thermal cycling was performed with an MJ Research DNA engine PTC-100. DNA was denatured at 94°C for 3 min, followed by the annealing of primers at 37°C for 30 s and by three-step cycles (35 cycles) of 94°C for 30 s, 50°C for 30 s and 72°C for 1 min, and further extended at 72°C for 10 min. The PCR products were analysed by electrophoresis on agarose gel containing ethidium bromide.
Chemicals
Unless otherwise reported, all chemicals and products were from Sigma, Aldrich (USA).
Results
DlFBL in developmental stages
In 70-hpf embryos examined in toto, positive immunohistochemical reaction was localized in granules of the residual yolk sack adherent to the ventral portion (Fig. 1a, b) .
To identify larval tissues, histological sections treated with Mallory or Gomori stain were examined (Fig. 2: several stages, Fig. 3a, f) . As observed in Fig. 2b , at the 10-dph larval stage, a rare and unclear immunoreaction was observed, whereas at the 20-dph larval stage, DlFBL was localized in the extracellular matrix of gut columnar epithelium. At the post-larval stage (25 and 36 dph), in addition to the columnar epithelium, positive goblet cells were found among the cells of the intestinal epithelium. In 50-dph juveniles, the same positive cells were found interposed between absorbent cells of the gut columnar epithelium (Fig. 3b) and liver parenchymal cells (Fig. 3g) .
Antibody reaction was not observed in control sections or by using the antiserum absorbed with purified DlFBL (Fig. 2d , i, n, s: gut at 10, 20, 25, 36 dph, respectively; Fig. 3d , i: gut and liver at 50 dph).
DlFBL transcript is expressed at late developmental stages
When larvae at 10 and 20 dph were examined by in situ hybridization, no signal was recognized and DlFBL mRNA was only found in the gut cells at 25 and 36 dph (Fig. 2c, h,  m) . In 50-dph juveniles, the nuclei of columnar intestinal cells and liver parenchyma showed the DIG-riboprobe (Fig. 3c, h ). The specificity of the DlFBL labelling assay was established by treating the histological sections with the sense probe as shown in Fig. 2e , j, o, t at 10, 20, 25, 36 dph, respectively, and in Fig. 3e , j at 50 dph.
DlFBL is contained in eggs and embryos
Unfertilized eggs and embryo extracts displayed an HT ranging from 1:64 to 1:256 depending on sample preparations. This activity was calcium-independent, not affected by the addition of CaCl 2 or MgCl 2 (final concentration of 10 mM ) to the samples (1:128 HT), and completely inhibited by a final fucose concentration of 10-25 mM.
To characterize egg and embryo DlFBLs, they were isolated by affinity chromatography. A typical embryo DlFBL purification profile on L-fucose-agarose is shown in Fig. 4 . The HT of the separated fractions (peak 2, 27-34 fractions pooled) against rabbit erythrocytes ranged from 1:16 to 1:32; activity was abolished by adding L-fucose (12.5 mM), lactulose (100 mM), mannose (100 mM) and melibiose (100 mM ). No significant differences between egg and embryo chromatographic profiles and between HT profiles were found.
The purified embryo fraction (EDlFBL) analysed by SDS-PAGE (10%) contained a single 34-kDa band under reducing conditions, whereas in the absence of β-mercaptoethanol, the band-size decreased to 30 kDa (Fig. 5a) . The 34-kDa protein reacted with the polyclonal anti-adult DlFBL antibodies in a Western blotting assay; the results indicated that EDIFBL shared epitopes with adult DIFBL (Fig. 5b) . The same results were obtained when the purified fraction of unfertilized eggs was analysed (Fig. 5a, b) . The absence of any band on using the absorbed antiserum established the specificity of the reaction (not shown).
Since reverse transcription and PCR amplification (Dl342.F and Dl342.R specific primers) of adult liver cDNA led to a single 800-bp band being disclosed by agarose gel electrophoresis (Fig. 5c, lane 2) , an attempt to identify a PCR amplification product was carried out. However, no band was observed on analysing egg and embryo preparations (Fig. 5c, lane 1) .
To check for the isotypes in eggs and embryos, PCR with degenerate primers was performed. A 130-bp band was detected by agarose gel electrophoresis as an amplification product (Fig. 5d, lane 1) .
Discussion
A large number of lectins have been purified from adult fish and classified into various protein families such as P, F, Ctype, mannose-specific, galactose-and N-acetylglucosaminebinding lectins and pentraxins (Kilpatrick 2000; Russel and Lumsden 2005; Endo et al. 2006; Hatanaka et al. 2008) . They have been shown in gill, kidney, head kidney, heart, liver, posterior intestine, anterior intestine, stomach and muscle (Kilpatrick 2000; Tsutsui et al. 2003; Russel and Lumsden 2005) . In addition, lectins characterized by a broad carbohydrate specificity and ability to bind surfaces of various infectious agents have been detected in phagocytes, plasma and mucosal surfaces (Nakao et al. 2006) .
Lectins from the sexual organs and eggs of various species of teleosteans have also been isolated and partially characterized (Hosono et al. 2005) . However a major group of fish-egg lectins (purified from Osmerus lanceolatus, Silurus asotus, Oncorhynchus mykiss and Salvelinus leucomaenis) have been designated as rhamnose-binding lectins provided with a tandem repeat domain structure and preferential binding affinity to galactoside sugars (Hosono et al. 2002 (Hosono et al. , 2005 Tateno et al. 2002a Tateno et al. , 2002b . These lectins agglutinate Gram-positive and Gram-negative bacteria and bind various structural types of lipopolysaccharide, suggesting a defensive role against microbial invasion (Tateno et al. 2002c) . A zebrafish galectin repertoire has been characterized by Ahmed et al. (2004) in oocytes and during embryogenesis suggesting developmentally regulated functions.
We have previously characterized FBLs from Dicentrarchus labrax (DlFBL) and Sparus aurata (SaFBL) serum (Cammarata et al. 2001 (Cammarata et al. , 2007 Salerno et al. 2009 ). In particular, we have shown that DlFBL, provided with opsonizing activity, is expressed and produced by hepatocytes and gut goblet cells (Salerno et al. 2009 ).
In our present work, we reveal that the unfertilized eggs and 70-hpf embryos of the sea bass possess an FBL similar to the DlFBL of the adult. This lectin, which has been isolated from eggs and embryos by using a fucose-agarose affinity chromatography column, presents properties similar to those of the adult DlFBL and is able to agglutinate RBCs. This activity is calcium-independent and mostly inhibited by L-fucose and, to lesser extent, by lactulose, mannose and melibiose. In SDS-PAGE, the purified lectin displays a 34-kDa deduced molecular mass that decreases to 30 kDa under reducing conditions suggesting a shrinkage effect attributable to intrachain disulphide bridges and establishing the similarity of the egg lectin to the serum DlFBL (Cammarata et al. 2001; Salerno et al. 2009 ). In addition, the isolated lectin from eggs or embryos reacts with antibodies raised against DlFBL. On the contrary, we have been unable to detect any DlFBL mRNA expression in the egg/embryo. However, when degenerate primers are used, a distinct 130-bp band is found. As in previous reports (Odom and Vasta 2006) , this finding suggests that lectin isotypes are expressed in eggs and embryos. Whether the lectin fraction isolated from eggs and embryos includes DlFBL of maternal origin is unclear. In this respect, the antibody reaction has identified epitopes in yolk sac components of eggs and 70-hpf embryos. We consider it reasonable to suggest that isotypes and DlFBL share epitopes, although the presence of maternal DlFBL cannot be excluded. The maternal transfer of innate immune factors including the C3 complement component factor (Magnadottir 2006; Ellingsen et al. 2005; Huttenhuis et al. 2006; Wang et al. 2008 Wang et al. , 2009 , lectins (Jung et al. 2003; Hanif et al. 2004; Huttenhuis et al. 2006) , protease inhibitors (Choi et al. 2002) and lysozymes (Yousif et al. 1991) to the offspring of various teleost species has been reported. Indeed, DlFBLs are probably involved in the protection mechanism. According to Krajhanzl et al. (1984) , the lectins released into the perivitelline space can immobilize pathogens. On the other hand, egg lectins might be involved in preventing polyspermy and in development Yousif et al. 1994; Yasumasu 2000; Tateno et al. 2002c ).
DlFBL is produced by the sea bass larvae at 1 month post-hatching. Notably, DlFBL has been identified in the early intestine of 20-dph larvae, whereas no transcript has been found. Gene expression has been observed only in the gut of 25-dph larva. As in the adult fish, protein and transcript can be identified in the nucleus and cytoplasm of goblet and columnar intestinal cells of the gut absorbent epithelium at the 25-to 36-dph stages.
Finally, in juveniles (50 dph), hepatocytes also produce the lectin suggesting that, at this stage, a systemic role in innate immunity has been reached. In this respect, F-type lectin family members bind L-fucose (Odom and Vasta 2006; Bianchet et al. 2002) as the terminal sugar of a large variety of cell glycans (Staudacher et al. 1999; Chow and Lee 2008) . In addition, intestinal cells can be stimulated to produce DlFBL following contacts with indigenous microbial flora or microbial pathogens. The L-fucose-specific opsonizing capacity of adult DlFBL for bacteria targeted for phagocytosis by peritoneal macrophages suggests that this F-lectin mediates immune defence responses both in the intestinal mucus and in the blood stream (Salerno et al. 2009 ). The possibility thus exists that a similar role can be exerted in juvenile fish.
Further study is needed to analyse the relationships between DlFBL gene sequences from intestinal and hepatic sources and the expression of the gene during disease and to understand the role of this lectin during pathophysiological conditions such as microbial infection. 
